Oxidative stress and macrophage foam cell formation during diabetes mellitus-induced atherogenesis: role of insulin therapy.
Diabetes mellitus (DM) and hyperglycemia are associated with premature and accelerated atherosclerosis. This is mediated by induction of vascular dysfunction, increased inflammatory burden and increased lipid peroxidation, all leading to enhanced macrophage foam cell formation. In DM, low density lipoprotein (LDL) oxidation by macrophages is increased due to the activation of several pro-oxidant systems, as well as the depletion of antioxidants, such as the paraoxonases (PONs). Paraoxonases protect against atherogenesis, as serum PON1 exerts a protective role against DM development by stimulating insulin secretion from β cells, and its unique antioxidant properties. Oral supplementation of insulin to mice significantly attenuates macrophage foam cell formation, reduces oxidative stress and decreases the atherosclerotic plaque area and. Insulin may directly inhibit lipid peroxidation via inhibition of NADPH oxidase expression. Insulin has additional protective effects against DM-induced macrophage cholesterol accumulation by inhibiting CD36 expression (an oxidized LDL receptor), and by inhibiting HMGCoA reductase expression (the rate limiting enzyme in cholesterol biosynthesis), through inhibition of the formation of active SREBP-1 (the transcription factor that activates HMGCoA reductase). Although insulin is mainly an anti-atherogenic agent, it also has some pro-atherosclerotic effects in insulin resistant individuals including the induction of dyslipidemia, cellular triglycerides accumulation and pro-thrombotic effects. This review's intent is to help clarify the mechanisms underlying the protective anti-atherogenic role of insulin in DM as well as some pro-atherogenic effects. A better understanding of insulin's involvement in the pathogenesis of atherosclerosis in DM could have major therapeutic implications for DM treatment and its consequent cardiovascular complications.